To determine the effect of acculturation on becoming frail and prefrail over a 10-year period among older Mexican Americans. Method: A nationally representative sample of 2,049 Mexican Americans aged 67 to 108 was analyzed. Adjusted for sociodemographics and health, longitudinal multinomial mixed models examined the effects of English language and frequency of contact with Anglo-Americans on transitions among deceased, nonfrail, prefrail, and frail statuses. Results: Greater English language proficiency was associated with a 10% reduced likelihood of becoming prefrail (p < .05) and marginally associated with a reduced likelihood of becoming frail (relative risk = 0.88; p = .07). Frequent contact with Anglos was significantly associated with a reduced likelihood of becoming frail (relative risk = 0.87; p < .05). Discussion: Among older Mexican Americans, acculturation at baseline was protective of transitioning from a nonfrail or prefrail to a frail state. These findings suggest that increased acculturation may provide Mexican Americans with protection from health issues in old age.
Frailty, a largely ignored but relevant public health issue, is an increasingly prevalent syndrome in geriatric populations. Frailty in older adults is characterized by increased weakness, unintentional weight loss, slow movement, a lack of energy, and low levels of physical activity (Fried, Ferrucci, Darer, Williamson, & Anderson, 2004) . With current nationwide attempts to lessen the population's reliance on health care and to decrease costs, prolonged (and costly) periods of disability and/or frailty can seriously pressure a weakened health care system (Geithner, Solis, Sebelius, & Astrue, 2009) .
To further advance the study of compression of morbidity (Fries, 2005) with regard to the frailty syndrome, longitudinal research is necessary to determine potential precursors to prefrail or frail states. There have been several studies that have examined modifiable characteristics with respect to frailty. For example, Ostir, Ottenbacher, and Markides (2004) discovered that increased positive affect was associated with decreased risk of frailty in older Mexican Americans. In addition, Gill, Gahbauer, Allore, and Han (2006) , in a study of transitions between different frailty conditions, suggested that there are "ample" opportunities for prevention of transitioning into a frail state.
An additional variable that is potentially modifiable that some evidence suggests is Health Protective Is Acculturation (Abraido-Lanza, Armbrister, Florez, & Aguirre, 2006) . Recently, in an attempt to untangle the relationship of acculturation to health status, Gonzalez and colleagues suggested that the negative connection between increased acculturation and worse health found in younger Mexican Americans may not remain negative later in life (Gonzalez et al., 2009) . It may be that increased acculturation, coupled with age leads to a greater ability to navigate the health care system, accumulate assets (both knowledge-based and physical), and adapt to personal health needs (Gonzalez et al., 2009 ). This has already been shown in a study from the Asset and Health Dynamics of the Oldest Old (AHEAD) where acculturation, as measured by length of time in the United States, mediated the negative association between immigration and instrumental activities of daily living (IADL) as well as health care insurance (Lum & Vanderaa, 2009) . As difficulties in IADL may lead to or be preceded by frailty, it is logical to suggest that the relationship between acculturation and IADL may extend to frailty in older adults.
To address the effects of acculturation on frailty, we examined the effects of two acculturation measures on the likelihood of becoming prefrail and frail over a 10-year period among older Mexican Americans residing in the Southwest. Our hypothesis was that increased proficiency in English and increased contact with Anglo-Americans would be protective against becoming frail over time.
Method

Study Population and Data Sources
Data were from the Hispanic Established Populations for Epidemiologic Study of the Elderly (HEPESE), a data set representative of 85% of older Mexican Americans aged 65 and older residing in the Southwestern United States. These data have been described in detail elsewhere (Markides et al., 1999) . The original HEPESE sample included 3,050 participants at baseline (1993) (1994) who were interviewed in their home in their preferred language by trained interviewers. For the purposes of the current research, we used data beginning in the second wave of the study (1995) (1996) because that wave included the variables necessary to create the frailty index. Our total sample at baseline included 2,049 participants aged 77 and older who were interviewed in person and without a proxy respondent.
Measures
Frailty status was characterized by the participants' score on an index based on frailty criteria outlined by Fried and colleagues (2001) and included measures of weight loss, exhaustion, grip strength, physical activity, and walking speed. Fried's measure is the most widely used standard measure of frailty reported in the United States, allowing comparisons of our findings on frailty (e.g., nonfrail, prefrail, and frail) across other studies, settings, populations, age groups, and impartment categories. Participants received one point for (a) having 10 pounds or more of unintended weight loss since their last interview, (b) responding "a moderate amount of time" or "most of the time" in the previous week feeling like everything they did was an effort or that they could not get going (items from the Centers for Epidemiologic Study-Depression Scale (Radloff, 1977;  indicating exhaustion), (c) being unable to perform or scoring in the lowest 20% on grip strength using a hand-held dynamometer (adjusted for body mass index and gender), (d) scoring in the lowest 20% of the Physical Activity Scale for the Elderly (Washburn, McAuley, Katula, Mihalko, & Boileau, 1999 ; adjusted for gender), or (e) scoring in the lowest 20% on a 16-foot timed walk (adjusted for height and gender). Frailty was categorized as 0 points = nonfrail, 1 to 2 points = prefrail, and 3 to 5 points = frail.
Acculturation is measured in many ways in social-epidemiological literature. The measures available in the current study were self-assessed proficiency in English language and frequency of contact with Anglo-Americans. These two measures were derived from an acculturation scale created by Hazuda, Stern, and Haffner (1988) specifically designed for Mexican Americans. The purpose of the scale was to capture dimensions of acculturation including dominant language, cultural values and attitudes, and contact with the mainstream society. Through factor analysis, two distinct subscales were created and have been previously described as valid and reliable (Chiriboga, 2004) . The subscales are hereby referred to as Language Proficiency and Anglo Contact. The factor analysis eliminated several measures (i.e., language use with spouse, parents, and at work [three items], frequency of reading books and magazines in English [one item], and contact with Anglo-Americans at work) due to missing data (Eamranond, Patel, Legedza, Marcantonio, & Leveille, 2007) .
The final subscale measuring English language proficiency consists of self-reported proficiency in understanding, reading, and speaking English (each question ranged 0-3), self-rated frequency of English use with children, friends, neighbors, and family (each question was reverse coded for a range of 0-4), and self-reported use of television or radio programs in English (each question was reverse coded for a range of 0-4). This scale ranged from 0 to 33 with lower values indicating less English used.
The subscale that measured contact with Anglo-Americans (Anglo Contact) was composed of questions about the ethnic composition of the friends and neighbors of the respondents (mostly Mexican/Mexican American, mostly Anglo-American, or an equal mixture of both [range 0-2 per question]). This scale ranged from 0 to 4 with 0 indicating contact with mostly Mexican or Mexican Americans and 4 indicating contact with mostly Anglo-Americans.
Multinomial mixed models were used to assess the effect of acculturation on becoming frail, prefrail, and dead compared with remaining not frail while adjusting for other covariates. Marital status (married or not married) and chronic conditions (count of comorbid conditions including heart attack, stroke, arthritis, cancer, hip fracture, or diabetes ranging from 0-6) were included. Other covariates included continuous age (range 67-108 at Wave 2-this study's baseline), gender, years of schooling (continuous, range 0-20).
The effect of acculturation on becoming prefrail and frail was tested in two separate models. We first examine the effect of language proficiency on becoming frail and prefrail, and, second, we evaluate the effect of Anglo contact on becoming frail and prefrail. Both models included the demographic variables and comorbidities.
The models were run using the Generalized Linear Latent and Mixed Models (GLLAMM) procedure in STATA 10mp (StataCorp, 2008) . GLLAMM uses maximum likelihood and adaptive quadrature in an iterative process to generate parameter estimates. The random effects (in this case intercepts) are assumed to be correlated only within the same level, not across levels. These models include 10 quadrature points in the estimations.
Results
Descriptive results of the sample by frailty status can be found in Table 1 . Those who were frail tended to be older, not married, male, have lower English language proficiency, and less contact with Anglo-Americans than those who were prefrail or not frail. Tables 2 and 3 show the results of multinomial mixed models predicting the effect of English language proficiency and contact with Anglo-Americans, respectively, on becoming prefrail and frail compared with not frail. In addition, the models account for respondents who died. As seen in Table 2 , greater English proficiency was significantly associated with a reduced risk of becoming prefrail, relative risk = 0.90; 95% CI = [0.83, 0.98], and a reduced risk of becoming frail, though not significantly (p = .07) over the 10-year time period.
In Table 3 , results similarly showed that those with greater contact with Anglo-Americans were significantly less likely to become frail, relative risk = 0.87; 95% CI = [0.75, 0.99], compared with not frail over the time period. 
Discussion
The overarching goal in this study was to examine the effects of acculturation measures with the likelihood of becoming prefrail and frail over time in older Mexican Americans. The hypothesis was that increased acculturation would be protective of transitioning into a prefrail or frail state over the course of a 10-year study. Our findings are consistent with the hypothesis. Those who had less English proficiency and less contact with Anglo-Americans had a significantly greater likelihood of becoming prefrail or frail over time.
The findings of this research are consistent with research about other cultural groups. For example, Morton, Stanford, Happersett, and Molgaard (1992) found that among older Vietnamese people, less English use and exposure to the English language were associated with a lack of social and economic resources as well as lower scores on the Activities of Daily Living Functional Scale. Likewise, using data from the Health and Retirement Study, Dunlop, Song, Manheim, Daviglus, and Chang (2007) reported that being interviewed in Spanish was more highly associated with developing disability as measured by the Activities of Daily Living Scale than being interviewed in English. The current research builds on these findings expanding the breadth of acculturation measures and examining potentially important effects in a quickly growing older ethnic population.
The older Mexican American adults represent a large and growing portion of our society. Recently, Al reported that among people who did not report any difficulties with activities of daily living at baseline, those who were prefrail or frail had odds that were as high as 2.4 of developing disabilities over the course of 10 years. These findings lead to the increased need for ways to prolong the nonfrail state in older Mexican Americans as an additional way to prevent the onset of disability. The results of the analyses also showed that in multivariable models, sociodemographic and health-related variables were generally related to the frailty outcomes as expected. Being older, male, less educated, or having more chronic conditions were generally associated with an increased risk of becoming prefrail and/or frail. This is consistent with previous research on frailty Ottenbacher et al., 2009) .
The limitations of our research include the self-reported nature of the health conditions. Our respondents reported if a doctor had ever told them that they received a diagnosis of the aforementioned conditions. Unfortunately, these responses were not confirmed with medical record reviews. Furthermore, the sample studied could be considered healthier than those who were left out because of their interview by proxy. Those who were eliminated because of their proxy status were unable to complete the performance measures required to create a frailty score. These participants were more likely to be older with a greater number of comorbid conditions than those who were analyzed. Due to our incorporation of death, however, we were able to retain many other participants who are often lost in longitudinal studies. Finally, although our frailty measure was based on the frailty criteria outlined by Fried and colleagues (2001) , we do not have identical scales. For instance, as previously mentioned, our measures of exhaustion were drawn from the Center for Epidemiologic Studies Depression Scale (CES-D), a measurement tool that was not written to identify physical exhaustion in the purest form but to measure depressive symptoms. It is possible that this deviation may weaken the frailty measure used in the current research; however, there is support in the literature that the somatic symptoms in the CES-D, such as "I could not get going," are positively correlated with physical health including heart rate and pulmonary capacity (Pettit et al., 2008) .
The practical implications of these findings are numerous. It has been suggested that a better understanding of the dynamic process of frailty might lead to ideas for interventions and/or treatments to help people to remain in or move to a nonfrail state. The study of acculturation provides a unique avenue for prevention program development. It is possible that less acculturation means that a person is accessing fewer social and economic resources than someone with greater mainstream acculturation. Preventative materials or streamlined health care access delivered to persons identified with these characteristics may help to lessen the unintended consequences of a less acculturated lifestyle.
